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CLAIMS 

We claim: 

!. A surgical system comprises- fe ^.ed an orthopaedic 

arobo t connected to abone, wtth whtc 

predriUedhole defined by said insert. 

„• . to claim 1 and therein said axis of said at 
x A surgical system according to ctam pearly 
« one bo,e defined by said drill * £ ^ „ angular 

• «f c«id at least one prednuea noic 
with the axis of said at 

orientation. 

dine to either of claim 1 and 2 and wherein said drill 

guiding Plate comprises a plenty 
predetermined pattern. 

* o to claim 3 and wherein said imaging system 
4 A surgical system according Qaid d riU guiding plate by means 

of said robot such that it images saio 
orientation. 



PCT/IL03/ 00515 

WO 03/105659 26 

laims 1 to 4 and wherein said 

imaging system is augne 
fronto-parallel orientation. 

„• to claim 5 and wherein said computational 

system. 

„f claims Ho 6 and wherein said robot 
7 . a surgical system according to any of claims 

is direefly mounted on said bone. 

, toanv of clatorsl to 6 and whereto said robot 

. A surgical system accordmg to any 
^e.edtosaidinsertassocia.dwimsaidbone. 

laims 1 to 8 and whereto said robot 
,. A surgical ^ aWrftoS ;°3° uc ; ttattra e 1 dng of saidbone position 
m aimatos its position relative to sard bone 



9. 
n 

is obviated 



v of claims 1 to 8 and wherein said robot 

maintains its position relative 



obviated. 



11 
is a 



- . . m , i to 10 and wherein said bone 
A surgical system a— ^"^^ ^ and said at 
„ a long bone, and said orthopaedrc mse* * an 
^onepredriUedholeisadistollocidnghCe. 

^proximatendofsaidtobamedul.a.ynad. 
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, i • c 1 to 10 and wherein said 
j« „ in « nv of claims 1 to lu °" 

pt edrfflenboleisacoanecttaghole. 

, im and wherein said bone is a W 
u . A^^^^^pWe.andsaidconaee^ 

hole accommodates a screw tore 

Mm 13 and whereto said bone is a femnr, 
15. A surgica! system accordin ^ md said connect** 

hole accommodates a screw for 
shaft. 

1 to 13 and wherein said 

16 . A anrgica! system according « ^"a ^ration ring assembly, 
paging system comprises an ^ camera 

adapted m enabie at .east one of mrage 
calibration. 

. , 1 fi and wherein said robot 
„ .snrgiCsystemaccordingtoanyofc^Uoieand 

conrprisesamimatureparaUelrobot. 

l m ,7 and wherein said robot eompnses 
18 . Asnrgicaisya.emaceordmg'oeiamr^ ^ ^ ^ ^ 

x:-- — — ffio— 

having atleaatone predefined bote ^fined hole, whose axis is 

a target goidehavrng at leas. a sec . P ^ ^ g{ 

.hebrougbtintoeon.oidencewifi.mea.rsofsardat 

said target; 
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, dismounted, for b^gd**"** 
. robot on which said target gmde - » ^ ^ 

CObCideBCe; anhnageu— ^rS-a.nsU.asesofsaidtarsetand.a.d^ 

elide;W,d acompu^onsystemcompns^ ^ ^ ^ 

. tot posdroo ^ " miffitoagethereof ; 

, ^ image thereof; and 
betweensaid at least one target gvo.de 

, lm w and wherein said hnage 
20 . An imaging system ^ « sai d registration unit 

^nsifler is ahgned in a ^^T, at least one target guide hole 
.eremnmng said spans, ^^l^nsionaiunageoniy. 
and said at least one target hole, ouhz 

' • 20 and wherein said hnage 

— -^rrrmrtinu^. 

said atleast one target hole hasam 

laim 19 ^d wherein said image 

22 . An imaging system " soori ^ 

laim 19 311(1 3180 comprismg a 
2 , M hnaging sys.m seeording ^ 

caUbrationrmg assembly for drstorhoneorr 

trim 19 and wherein said target guide 
2 , M^aghrgsys^aceording -^^ ^ « s of which are 
eon.prtseaaprede.ermineripat.ernoffidue.al 
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• tion localizing module in said computing the position of 
utilized by said first posxtion locanzmg 

said at least one target guide hole. 

, m 04 and wherein said first position 

. — — — 

determiner; f gaid ^get guide, 

comprising said at least one image of 

^^t--^;^ for said template at 
OB a normalised etc. co— ^ ^ ^ 

pW ^cations with negauve values, derermnung 

markets; looking to small areas around local 

(iv ) a flduoial searcher for looking 

—-——72—— 

locator and position tempi*" 
marker position locator ou 

transform method. 

, •« 95 and wherein said position 
27 Ue nnagins svstent aeeord^ to c,a» « -d 

llcatorunltzesaprlnolpa— entanalysrsproced 

■aim 19 and wherein said second 
28. An imaging system ^JJ^^of said at leas, one rarget 
positionloeali.ingmodule.wmcheompntesur 

hol e from an image .hereof, compnses. ^ for dete[ffiining 

(i) a contonr locator using an edge oe 
malongimdinalcontoursofsaidtarget; 
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(ii) a hole searcher, determining the position of holes in an area 
between said longitudinal contours in an image of said target, using a detector for 
regions with the maximal number of edge elements in windows of dimensions 
similar to that of said hole moved over said contour; and 

(Hi) an elUpse fitter for said edge elements in each of said regions 

detected. 

29. An imaging system according to claim 19, and wherein said edge detection 
routine is a Canny edge detector with sub-pixel edge localization. 

30. An imaging system according to claim 19, and wherein said registration 
unit adapted to determine a spatial relationship between said at least one target 
guide hole and said at least one target hole, comprises: 

an aHgner to bring said image intensifier to a fronto-parallel 
configuration such that said at least one image of said target hole has a minimal 
elliptic shape; 

a target guide aHgner routine, such that said at least one image of 
said target guide hole has a minimal elliptic shape; and 

a target guide lateral translator so that the positions of the axes of 
said target guide hole and said target hole coincide. 

31. In an imaging system, a method of bringing the positions of the axes of a 
hole defined by a target guide and a hole defined by said target into coincidence, 
comprising the steps of : 

localizing the position of said target guide hole from at least one 
image thereof; 

localizing the axis of said target hole from at least one image 

thereof; and 

registering said localized target guide hole with said axis of said 

target hole. 
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■ the initial step of image 

astortioa cordon and saidtarge thole. 
. „f said target guide hole anu 

^ method of either of olahns 31 -* » &e 
of said fiducial marKers w 

. _ » — zrjr"~ 

^puenoeatioos^^ve values to 

— ^seareh.gfot-eiaU.asutallareaarouodloeai™ 

lo cauoos of said fiduc* detent 

. ..hereinsaidstepofdeteoUngthepos^ofsard 
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whereto said Ux*d^S< h<!a3ds 

detection routine; ^ between said longitudinal 

searching for a hole m maximal nu rnber 

over said contour; and , aid edge elements in each of said regions ^ 

(iii) fitting an eUipse to said edge 

detected. 

^ae.ec.orwiths.b.pixeledge.ccal^o,, 

, a Vl whereto said registering said 
* -^^iriri-aidtorgeriroieto^ed^e 
localized target guide hole mm 

steps o£ . . ssvstefflW a ftooto-parallel configuration soeh 

justing said imaging sy s J. ^ ^ 

— — -r^S^i said a, ieasr one hnage o f said 
ahgning said target guiac 

translating said target gum 

• j hole ^ said target hole coincide, 
of said target guide hole ana s<u 



